Sunflower Water Use Relationships

David C. Nielsen, Research Agronomist, USDA-ARS, Akron, CO

To make an informed decision regarding the use of sunflowersin dryland crop rotations, producers need
to know something about the water relationships of this crop in the central Great Plains. At Akron, CO,
precipitation during the sunflower growing season averages about 8 inches. But the total amount of water
required for sunflower to grow without water stress in this environment averages about 34 in. Some of the 25
in. shortfall in precipitation is made up for by stored soil water. But dryland sunflower production in this areais
amost aways growing under some water deficit condition which reduces yield from the maximum attainable.
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A water uselyield function generated from both (range: 3.1 -8.9in)
dryland and irrigated sunflower (Fig. 3) shows that about
150 Ib/a of seed is produced for every inch of water use
after the first 7 in. of water use. Dryland sunflower yields at
Akron have ranged from 100 Ib/a to 2000 Ib/a. Sunflower
yield is very responsive to rainfall received during August
and September, just prior to flowering and through seed-
filling, (Fig. 4). Therelationship for yield vs precipitation
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distribution of 570-2080 Ib/a, with a median yield of 1320
Ib/a (Fig. 5). Nearly half of the years of record would have
yields in the 1000-1500 Ib/a range.
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isclosely related to sunflower silhouette factor (height x
diameter x population) due to the increase in snow trapping
that occurs with taller stalks at high populations (Fig. 6). A
population of 14,000 stalks per acre, one

inch in diameter, and 16.7 in. tail would have a silhouette
factor of 60, and be expected to recharge the soil water
profile by about 4 in. under average winter conditions at
Akron.

In summary, precipitation falls way short of
evaporative demand in dryland sunflower production in the
central Great Plains. Sunflowers are able to extract water
from deep in the soil profile and are able to extract more
water from each soil layer than other crops. About 150 Ib/a
of sunflower seed are produced for every inch of water used
after the first 7 inches of water use. Based on this water
uselyield relationship, sunflower yields should average about
1300 to 1500 Ib/a. Because of the very dry condition of the
soil following sunflower, it is essential to catch as much
snow as possible by leaving tall stalks standing through the
winter so that the soil water profile can be recharged.
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Effect of Sunflower Silhouette Factor on
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